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CONTAINMENT OF RELEASED URANIUM HEXAFLUORIDE
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Efforts were made to determine the distribution of the reaction products
resulting from releases and to evaluate the effectiveness of the cell
housiﬁg in containing these products. Theée efforts included visual
observation of thé atmosphere, both inside and outside of the cell housing,
measurement of'particulate-fallout, again both inside and outside of the
cell housing, and measurement of air alpha activities at several locatious
above and surrounding the cell housing and on the building roof at the

vents where air is discharged from the building to the atmosphere.

Visual Observations

When uranium hexafluoride is released into moist air at room temperature,
rapid hydrolysis occurs producing uranyl fluoride and hydrogen fluoride.
Under these conditions, these hydrolysis products are readily visible

as a dense white cloud. No information was available on the visual

‘appearance of a uranium hexafluoride release at the temperature prevailing

within the cell enclosure, which varied from about 160°F at the point of
release [3 feet above.the floor) to about 172°F near the top of the cell
housing for the first seven tests, and from an estimated 175°F near the
release point gﬁ‘about 188°F near the top of the housing for the remai§der
of the tests. A Window was installed in the cell housing{;;I;jté ikguﬁt
visual observation of the uranium hexafluoride releases in this series

of tests. No white cloud was observed at the point of release for any

of the releases inside the cell housing for release rates up to 100 g/min.

Instead, a general haze developed within 5 to 10 minutes, both inside the
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.cell housing and in the area of Mell housing. The

haze above the cell housing developed more slowly and was not as dense as
that inside the housing:. During some releases at rates of less than

5 g/min, no haze was visible inside o Nggtsidégpf the cell housing for

e "
releases for periods as long as 30 minutes. The Pyr-A-Larm detectors

consistently alarmed before any visual evidence of the release was noted.
Thus, visual observation is not considered a reliable method of detecting
a uranium hexafluoride release inside a cell housing or of estimating
the amount of uranium-containing material present in the surroundiné

building atmsGphere.

The visual appearance of uranium hexafluoride releases outside of the

cell housing in a compressor bearing -tunnel was similar to 33%22 described
above at room temperature, i.e., the typical white smoke was visible at
the point of release. The distribution of this smoke is discussed in the

section concerning the detection of uranium hexafluoride releases from

high-pressure compressor seals.

Particuiate Fallout

In tests™1 and 2, shallow pans of 1-sq ft area were placed at sixteen
locations on the floor inside the cell'housing. Analyses of uranium-
containing particles collected on these pans indicated that thé large
majority of partiﬁulate fallout inside a cell/hﬁﬁg;ng occurs within a

few feet of the release point. The fallout in pans located at distances
greater than one stage removed from the release point was not significantly
different than the background fallout measured prior to the test. Quanti-

- tative measurements of total particulate fallout within a cell housing
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‘were not possible because of uncertain%j;slii LEGEQOIIJ:H;L; on whgﬁh the

particulate matter was deposited.

In tests 39, 40, 43, 44, and 45, similar shallow pans of 1 sq ft area
were placed at various locations outside the cell housing to evaluate the

particulate fallout in these areas.

No G-

The locations of the 12 pans .are shown in figure . The pans were placed
in position 1 hour before a test and left in place a total of 24 hours
before removal for analyses for total uranium. The results of the five
tests are shown in table __ . The background value of 2 to 44%§TU/sq ft/24-hr

was measured prior to release number 1.

It can be seen thatﬁrfor release rates of 50 g/min or less, continued for
a period of 15 minutes, the particulate fallout at floor level (pans 8, 9,
and 10) and at the level of the top of the compressor housing (pahs 7 and

11) in a 24-hour period is negligible. Some fallout did occur at these

‘levels for the 98 g/min release. Significant quantities of particulate

fallout occurred on top of the cell housing (pansil, 2, 3, and 4) and on
the catwalk above and. to the east of the cell housing (pans 5 and 6) in all
of the releases. In additioﬂ, slight fallout was observed on the building
roof (pan 12) for the 50 g/min and 98 g/min releases. The reason for the
very small fallout oBserved during test 43, a 10 g/min release, is unknown.
It should be noted that no alarms were observed during this test.

These data indicate that particulate fallout should not present a hazard

to operating personnel on the cell floor for release rates of 50 g/min or
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URANIUM AVALYSES OF PARTICULATE MATERIAL COLLECTED IN PANS
OUTSIDE OF CELL K-902-5.9

7&38 6
e, T

* Releases were continued for a period of 15 minutes.

** Background between 2 and 4 ug'U/sq ft/24~hr;

UF
6
Release

Test Rate*, Pan Analyses, pg U/sq ft/24-hr**
Number ~ g/min T _2 3 4 5 6 7 8 & 10 1L 1z
f? 39 98 - 22 108 57 31 56 8 5 10 18 14 7 13
e 40 50 1 4 6 4 15

— 50 6 62 19 14 24 18 3 5

43 10 6 6 3 2 2 2 1 2 7 2 1 3
44 10 6 18 38 4 12 4 3 4 5 5 2 -
45 5 2 58 26 2 8- 4 3 3 6 2 4 -
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smaller inside the cell enclosure for release periods o; ;; Elgzes or less.

Protective respiratory equipment should probably be employed by personnel

on the cell floor for release rates greater than 50 g/min and for releases
of longer duration than 15 minutes, and for all releases for personnel on

the cell housing roof or at higher elevations in the building.

Air Alpha Activity

Air alpha activities were measured at several locations surrounding and
above the cell housing during fourteen of the release tests. Air sampling
was started when the release was initiated and usually continued for

30 minutes, although some samples were collected for longer time intervals.
The results are summarized in table __. Air samples were usually collected
at more than one position on the cell floor and on the top of the cell
housing; the alpha activities reported in table ___ are the maximum
observed values. The blant allowable limit (PAL) for alpha activity is

2 counts/min/cu ft.

The PAL was exceeded on the cell floor in only two runs, at release rates
of 50 and 104 g/min for periods of 15 minutes. However, it was exceeded
in every test-on top of the‘cel% housing. In one test, at:.a release rate
of 78 g/min, the PAL was exceeded on top of the compressor housing. These
results verify the conclusion; presented above in regard to the weéring

of protective respiratory equipment.

Estimation of Containment Efficiency of Cell Housing

An attempt was made in seven of the.release tests to estimate the efficiency

of the cell housing in containing the released material. Measurements were

UNQLASS\HED -y
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: - TABLE ___ , I‘ ‘ i " *E “

AIR ALPHA ACTIVITIES MEASURED DURING URANIUM HEXAFLUORIDE RELEASES

T Maximum Air Alpha Activity,
Release (N Duration cts/min/cu ft
/ - of On Top of On Top of
Rate,
UF. /min Release Release, Cell Compre§sor Cel}
Test & “'6 Location min Floor Housing Housing
2 . 5.2  Inside Cell 61  0.17 0.19 2.87
10 . 5.5 Inside Cell 30 0.25 - -
1 5.8 Inside Cell 25 0.12 - 2.09
44 10 Inside Cell 15 0.52. - 7.60
4 10.9  Inside Cell 30 0.17 - -
3 11.6 Inside Cell 31 0.19 0.16 3.62
' 11.7  Inside Cell 35 0.36 - 1.48
41 - 20 Inside Cell 15 1.54 - 7.29
42 20 Inside Cell 15 0.04 .- 3.20
40 50 Inside Cell 15 3.56 - 17.47
7 78.3 Inside Cell 16 0.55 2.43 2.55
39 98 Inside Cell 15 0.84 - 17.13
16 104 Inside Cell 16 2.19 - 5.25
31 %o Bearing .22 0.47 - -
Tunnel -
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made of the alpha activity of the air 1eav;ng the building through the
roof vent'directly over cell K-902-5.9. These measurements were continued
after termination of the release for a time period long enough to ensure
that the air leaving the buiiding containedrinsignificant quantities of

uranium. The results of these measurements are presented in table .

Difficulty was encountered in measuring the quantity of air leaving throdgh
the building vent. An average air Veiocity of 900 ft/min was employed
iﬁ the calculation, although relatively large variations were observed
in the velocity when scanned over the 32 sq ft-area of the vent. In addition,

: runs.7, 8, and 16 were made with the louvers on the vent in th¢ 10% open
fposition, in which case even largér variations in the air velocity were

- observed when scanned over the area of the vent opening. In all of the

calculations, a total air flow of 28,800 cu ft/min leaving the building

~ vent was employed. The possibility of a difference in uranium content in
the air near :gg;-center of the vent, where all data for table ____were
"taken, and the air exiting near the vent Qall cast some doubt on the
accuracy of data. Efforts to determine if such a éoncen%ration gradient -
did actually exist were inconclusive, due mainly to the relatively large

variations in air velocity from point to point in the vent. As a result,

the data of table '~ have a high degree of uncertainty,band probably

The results of table indicate that as much as 20 to 40% of the released
uranium hexafluoride may leave the building through the roof vent in the

form of reaction products; probably uranyl fluoride. The low result obtained

;#itinrun 44 .as compared. to the other six tests is unexplained; this was

H
B S

‘ should be considered more of a qualitative than quantitative nature.

another test in which no alarms were obtained.




? - o Total Uranium (Calculated a§

TABLE m

ESTIMATE OF PERCENTAGE OF RELEASED URANIUM HEXAFLUORIDE VENTED TO

ATMOSPHERE : J
Run Number 44 8 42 40 7 39 16
Release Rate, g UF /min 10 11.7 20 50 78.3 100 104
Duration of Release, min .15 35 15 - 15 - 16 15 16
Total Release, g UF6 _ 150 404 300 750 1,252 1,500 1,656
Alpha Activity at Cell 9 4.67 64.5 45.69 133.0 13.70 189.0 203.0

Building Vent, cts/min/cu ft

Uranium Concentration at
'Cell 9 Building Vent, ug/cu ftﬁ__s_g‘ 87. 08 61.68 179.6 18.50 255.2 274.1

s . . 7 7L
Duration of A1r Sampllng,f,x
{ min o 30 43 30 30 355 30 30

/
!

Uranium Hexafluoride) ex1t1ng 229.5

Cell 9 Vent, g 8.0 159.4 78.8 22=@5 279.1 326.1 350.2

Percentage of Released SN _

Uranium Hexafluoride / Sj 39.4 26.3 30.6 22.3 21.7 21.1
&\4 B )
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